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Executive Summary, 2001-2002 
This report summarizes the results of water quality monitoring and special 
studies conducted by the Department of Water Resources (DWR) and the 
U.S. Bureau of Reclamation (USBR) within the Sacramento-San Joaquin 
Delta and the Suisun and San Pablo bays (the upper San Francisco Estuary) 
from 2001 through 2002. This monitoring is mandated by Water Right 
Decision 1641(D-1641) of December 1999. This report is being submitted to 
fulfill the reporting requirements of this decision. 

DWR and USBR monitored water quality using a revised protocol 
implemented in 1996. Under this monitoring protocol, eleven sampling sites 
representing eight regions of the upper San Francisco Estuary (Estuary) were 
monitored for a variety of physical and chemical water quality parameters. 
The results gathered from the sampling of 14 parameters are described in this 
report. Parameters such as water temperature, Secchi disk depth, dissolved 
oxygen concentration, specific conductance, dissolved inorganic nitrogen, 
orthophosphate, and volatile suspended solids were within their historical 
range. Measured parameters often exhibited seasonal and inter-annual 
variation, as well as changes in response to significant rainfall events, and/or 
changes in flow rates. No major discernable long-term trends were seen in 
these data. 

In addition to monitoring physical and chemical water quality parameters, 
biological sampling was conducted to monitor productivity and community 
composition of phytoplankton and benthic communities. Samples for 
chlorophyll a and pheophytin a were taken at 15 sampling sites in the 
Estuary. Chlorophyll a concentrations showed seasonal patterns. The highest 
chlorophyll a concentrations occurred during the spring for most stations, 
with a second increase usually occurring during the late summer or early fall. 
Pheophytin a concentrations remained fairly constant and did not show 
apparent seasonal patterns. Chlorophyll a and pheophytin a concentrations 
for 2001-2002 were generally below 10 µg/L for most regions. 
Concentrations generally ranged between 0.5 µg/L and 15 µg/L throughout 
the Estuary.  

Monthly zooplankton monitoring throughout the Estuary showed that mean 
monthly densities of most taxa remained relatively stable throughout 2001 
and 2002. However, changes in the relative abundance of mysids and 
calanoid copepods in the upper Estuary were evident. Generally, native 
species were less abundant in 2002, relative to introduced species, than in 
2001.  

Benthic monitoring was conducted at ten representative stations throughout 
the Estuary to document substrate composition and the distribution, diversity 
and abundance of benthic organisms within the Estuary. The benthic 
community was determined to be a diverse assemblage of organisms 
including annelids (worms), crustaceans, aquatic insects and mollusks (clams 
and snails). Of the eight phyla identified, Annelida, Arthropoda, and 
Mollusca constituted 99.4% of the organisms collected during the study 
period. 
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DWR also conducted a series of special studies to monitor dissolved oxygen 
(DO) levels within the Stockton Ship Channel (Channel) during the late 
summer and early the fall of calendar years 2001 and 2002. The studies were 
conducted to determine if DO levels dropped below State (5.0 mg/L) and 
regional (6.0 mg/L) water quality objectives established for the Channel. 
Monitoring was typically conducted biweekly from August through 
November from Prisoner’s Point in the central Delta to the Stockton Turning 
Basin at the eastern terminus of the Channel. Monitoring results showed DO 
concentrations in the Channel consistently fell below both the 5.0 mg/L and 
6.0 mg/L objectives in both 2001 and 2002 due, in part, to relatively low net 
flows in the San Joaquin River past Stockton and warm water temperatures.  

 

Dr. Dean F. Messer, Chief 
Bay-Delta Monitoring and Analysis Section 
Division of Environmental Services  



Water Quality Conditions in the Sacramento-San Joaquin Delta during 2001-2002 v 

Contents 

Executive Summary .......................................................................................................... iii 

Chapter 1 Introduction .................................................................................................. 1-1 

Chapter 2 Hydrologic Conditions, 2001-2002............................................................... 2-1 
Introduction...............................................................................................................................2-1 
Methods .....................................................................................................................................2-1 
Summary....................................................................................................................................2-2 
References ..................................................................................................................................2-3 

Chapter 3 Water Quality Monitoring, 2001-2002 ......................................................... 3-1 
Introduction...............................................................................................................................3-1 

Parameters Measured ..............................................................................................................3-2 
Water Temperature.................................................................................................................3-2 
Dissolved Oxygen ...................................................................................................................3-2 
Specific Conductance..............................................................................................................3-3 
Secchi Disk Depth ..................................................................................................................3-4 
Turbidity ................................................................................................................................3-4 
Orthophosphate......................................................................................................................3-5 
Total Phosphorus....................................................................................................................3-5 
Kjeldahl Nitrogen ...................................................................................................................3-6 
Dissolved Inorganic Nitrogen .................................................................................................3-6 
Dissolved Organic Nitrogen....................................................................................................3-7 
Total Dissolved Solids.............................................................................................................3-7 
Total Suspended Solids ...........................................................................................................3-8 
Volatile Suspended Solids .......................................................................................................3-8 
Silica .......................................................................................................................................3-9 
Chloride .................................................................................................................................3-9 

Summary....................................................................................................................................3-9 
References ................................................................................................................................3-10 

Chapter 4 Phytoplankton and Chlorophyll, 2001-2002 ................................................. 4-1 
Introduction...............................................................................................................................4-1 
Methods .....................................................................................................................................4-2 

Phytoplankton ........................................................................................................................4-2 
Chlorophyll a..........................................................................................................................4-3 

Results........................................................................................................................................4-3 
Phytoplankton Identification ..................................................................................................4-3 
Pigment Concentrations .........................................................................................................4-3 
Site C3: North Delta ..............................................................................................................4-4 



Water Quality Conditions in the Sacramento-San Joaquin Delta during 2001-2002 vi 

Site MD10: East Delta............................................................................................................4-4 
Site C10: South Delta .............................................................................................................4-5 
Site P8: South Delta ...............................................................................................................4-5 
Site D28A: Central Delta........................................................................................................4-6 
Site D26: Lower San Joaquin River.........................................................................................4-6 
Site D4: Lower Sacramento River ...........................................................................................4-6 
Site D8: Suisun Bay ................................................................................................................4-7 
Site D7: Suisun Bay ................................................................................................................4-7 
Site D6: Suisun Bay ................................................................................................................4-8 
Site D41: San Pablo Bay .........................................................................................................4-8 

References ..................................................................................................................................4-9 

Chapter 5 Zooplankton and Mysid Shrimp, 2001-2002................................................. 5-1 
Methods .....................................................................................................................................5-1 
Results........................................................................................................................................5-2 

Mysids ....................................................................................................................................5-3 
Calanoid Copepods ................................................................................................................5-3 
Cyclopoid Copepods ..............................................................................................................5-4 
Cladocera................................................................................................................................5-4 
Rotifers ...................................................................................................................................5-5 

Summary....................................................................................................................................5-6 

Chapter 6 Benthic Monitoring, 2001-2002.................................................................... 6-1 
Introduction...............................................................................................................................6-1 
Methods .....................................................................................................................................6-1 

Benthic Organisms .................................................................................................................6-1 
Sediment.................................................................................................................................6-3 

Results........................................................................................................................................6-3 
Benthic Organisms .................................................................................................................6-3 
Site C9: Benthic Abundance (Figure 6-3) ...............................................................................6-5 
Site P8: Benthic Abundance (Figure 6-3) ................................................................................6-5 
Site D28A: Benthic Abundance (Figure 6-4)...........................................................................6-6 
Site D16: Benthic Abundance (Figure 6-4) .............................................................................6-6 
Site D24: Benthic Abundance (Figure 6-5) .............................................................................6-6 
Site D4: Benthic Abundance (Figure 6-5) ...............................................................................6-7 
Site D6: Benthic Abundance (Figure 6-6) ...............................................................................6-7 
Site D7: Benthic Abundance (Figure 6-6) ...............................................................................6-8 
Site D41: Benthic Abundance (Figure 6-7) .............................................................................6-8 
Site D41A: Benthic Abundance (Figure 6-7)...........................................................................6-9 

Sediment ....................................................................................................................................6-9 
Site C9: Sediment Composition (Figure 6-8) ..........................................................................6-9 
Site P8: Sediment Composition (Figure 6-8) ..........................................................................6-9 
Site D16: Sediment Composition (Figure 6-9)........................................................................6-9 



Water Quality Conditions in the Sacramento-San Joaquin Delta during 2001-2002 vii 

Site D28A: Sediment Composition (Figure 6-9) ...................................................................6-10 
Site D24: Sediment Composition (Figure 6-10)....................................................................6-10 
Site D4: Sediment Composition (Figure 6-10)......................................................................6-10 
Site D6: Sediment Composition (Figure 6-11)......................................................................6-10 
Site D7: Sediment Composition (Figure 6-11)......................................................................6-11 
Site D41: Sediment Composition (Figure 6-12)....................................................................6-11 
Site D41A: Sediment Composition (Figure 6-12) .................................................................6-11 

Summary..................................................................................................................................6-11 
References ................................................................................................................................6-11 

Chapter 7 Dissolved Oxygen Monitoring in the Stockton Ship 
Channel, 2001-2002....................................................................................................... 7-1 

Introduction...............................................................................................................................7-1 
Methods .....................................................................................................................................7-2 
Results........................................................................................................................................7-3 

Dissolved Oxygen Levels in 2001............................................................................................7-4 
Dissolved Oxygen Levels in 2002............................................................................................7-5 

Summary....................................................................................................................................7-9 
References ..................................................................................................................................7-9 

Chapter 8 Data Management, 2001-2002...................................................................... 8-1 
Introduction...............................................................................................................................8-1 
Data Management Procedures ....................................................................................................8-2 

Discrete Water Quality Data...................................................................................................8-2 
Continuous Water Quality Data.............................................................................................8-2 
Benthic Data...........................................................................................................................8-3 
Phytoplankton Data................................................................................................................8-3 
Zooplankton Data ..................................................................................................................8-3 

Chapter 9  Continuous Monitoring, 2001-2002 ............................................................ 9-1 
Introduction...............................................................................................................................9-1 
Methods .....................................................................................................................................9-1 
Results........................................................................................................................................9-2 

Water Temperature.................................................................................................................9-2 
Dissolved Oxygen ...................................................................................................................9-2 
Specific Conductance..............................................................................................................9-3 
pH..........................................................................................................................................9-3 
Air Temperature .....................................................................................................................9-4 
Chlorophyll Fluorescence........................................................................................................9-4 

Stockton Ship Channel Dissolved Oxygen..................................................................................9-4 
Summary....................................................................................................................................9-5 
References ..................................................................................................................................9-5 

 



Water Quality Conditions in the Sacramento-San Joaquin Delta during 2001-2002 viii 

Figures 
Figure 2-1 Sacramento and San Joaquin Valley unimpaired flow from 1992 

through 2002, with water year designation.  Values given in million acre-
feet (MAF) ............................................................................................................................2-5 

Figure 2-2  Net Delta outflow—average daily flow from water year 1999 
through  water year 2002 ......................................................................................................2-6 

 
Figure 3-1  Water quality monitoring stations..............................................................................3-11 
Figure 3-2  Bay-Delta temperatures—comparison of sampling sites, 2001-2002 ..........................3-12 
Figure 3-3  Temperatures at specific Bay-Delta sampling sites, 2001-2002...................................3-13 
Figure 3-4  Dissolved oxygen—comparison of Bay-Delta sampling sites, 2001-

2002 ...................................................................................................................................3-14 
Figure 3-5  Dissolved oxygen at specific Bay-Delta sampling sites, 2001-2002 .............................3-15 
Figure 3-6  Specific conductance—comparison of Bay-Delta sampling sites, 

2001-2002 ..........................................................................................................................3-16 
Figure 3-7  Specific conductance at specific Bay-Delta sampling sites, 2001-

2002 ...................................................................................................................................3-17 
Figure 3-8  Secchi disk depth—comparison of Bay-Delta sampling sites, 2001-

2002 ...................................................................................................................................3-18 
Figure 3-9  Secchi disk depth at specific Bay-Delta sampling sites, 2001-2002 .............................3-19 
Figure 3-10  Turbidity—comparison of Bay-Delta sampling sites, 2001-2002 .............................3-20 
Figure 3-11  Turbidity at specific Bay-Delta sampling sites, 2001-2002 .......................................3-21 
Figure 3-12  Orthophosphate concentrations—comparison of Bay-Delta 

sampling sites, 2001-2002...................................................................................................3-22 
Figure 3-13  Orthophosphate concentrations at specific Bay-Delta sampling 

sites,  2001-2002.................................................................................................................3-23 
Figure 3-14  Total phosphorous concentrations—comparison of Bay-Delta 

sampling sites, 2001-2002...................................................................................................3-24 
Figure 3-15  Total phosphorous concentrations at specific Bay-Delta sampling 

sites, 2001-2002..................................................................................................................3-25 
Figure 3-16  Kjeldahl nitrogen concentrations—comparison of Bay-Delta 

sampling sites, 2001-2002...................................................................................................3-26 
Figure 3-17  Kjeldahl nitrogen concentrations at specific Bay-Delta sampling 

sites,  2001-2002.................................................................................................................3-27 
Figure 3-18  Dissolved inorganic nitrogen concentrations—comparison of Bay-

Delta sampling sites, 2001-2002 .........................................................................................3-28 
Figure 3-19  Dissolved inorganic nitrogen concentrations at specific Bay-Delta 

sampling sites, 2001-2002...................................................................................................3-29 
Figure 3-20  Dissolved organic nitrogen concentrations—comparison of Bay-

Delta sampling sites, 2001-2002 .........................................................................................3-30 
Figure 3-21  Dissolved organic nitrogen concentrations at specific Bay-Delta 

sampling sites, 2001-2002...................................................................................................3-31 
Figure 3-22  Total dissolved solids—comparison of Bay-Delta sampling sites, 

2001-2002 ..........................................................................................................................3-32 
Figure 3-23  Total dissolved solids at specific Bay-Delta sampling sites, 2001-

2002 ...................................................................................................................................3-33 
Figure 3-24  Total suspended solids—comparison of Bay-Delta sampling sites, 

2001-2002 ..........................................................................................................................3-34 



Water Quality Conditions in the Sacramento-San Joaquin Delta during 2001-2002 ix 

Figure 3-25  Total suspended solids at specific Bay-Delta sampling sites, 2001-
2002 ...................................................................................................................................3-35 

Figure 3-26  Volatile suspended solids—comparison of Bay-Delta sampling 
sites,  2001-2002.................................................................................................................3-36 

Figure 3-27  Volatile suspended solids at specific Bay-Delta sampling sites, 
2001-2002 ..........................................................................................................................3-37 

Figure 3-28  Silica concentrations—comparison of Bay-Delta sampling sites, 
2001-2002 ..........................................................................................................................3-38 

Figure 3-29  Silica concentrations at specific Bay-Delta sampling sites, 2001-
2002 ...................................................................................................................................3-39 

Figure 3-30  Chloride concentrations—comparison of Bay-Delta sampling sites,  
2001-2002 ..........................................................................................................................3-40 

Figure 3-31  Chloride concentrations at specific Bay-Delta sampling sites, 2001-
2002 ...................................................................................................................................3-41 

 
Figure 4-1 Map of chlorophyll and phytoplankton monitoring stations .......................................4-11 
Figure 4-2 Total phytoplankton contribution by family at all stations ..........................................4-12 
Figure 4-3 Chlorophyll a and pheophytin a concentrations at station C3, 2001-

2002 ...................................................................................................................................4-12 
Figure 4-4 Chlorophyll a and pheophytin a concentrations at station MD10, 

2001-2002 ..........................................................................................................................4-13 
Figure 4-5 Chlorophyll a and pheophytin a concentrations at station C10, 

2001-2002 ..........................................................................................................................4-13 
Figure 4-6 Chlorophyll a and pheophytin a concentrations at station P8, 2001-

2002 ...................................................................................................................................4-14 
Figure 4-7 Chlorophyll a and pheophytin a concentrations at station D28A, 

2001-2002 ..........................................................................................................................4-14 
Figure 4-8 Chlorophyll a and pheophytin a concentrations at station D26, 

2001-2002 ..........................................................................................................................4-15 
Figure 4-9 Chlorophyll a and pheophytin a concentrations at station D4, 2001-

2002 ...................................................................................................................................4-15 
Figure 4-10 Chlorophyll a and pheophytin a concentrations at station D8, 

2001-2002 ..........................................................................................................................4-16 
Figure 4-11 Chlorophyll a and pheophytin a concentrations at station D7, 

2001-2002 ..........................................................................................................................4-16 
Figure 4-12 Chlorophyll a and pheophytin a concentrations at station D6, 

2001-2002 ..........................................................................................................................4-17 
Figure 4-13 Chlorophyll a and pheophytin a concentrations at station D41, 

2001-002 ............................................................................................................................4-17 
 
Figure 5-1 Zooplankton monitoring stations..................................................................................5-7 
Figure 5-2 Monthly Acanthomysis bowmani abundance upstream, in, and  

downstream of the entrapment zone, 2001 and 2002............................................................5-8 
Figure 5-3 Monthly Neomysis kadiakensis abundance upstream, in, and  

downstream of the entrapment zone, 2001 and 2002............................................................5-8 
Figure 5-4 Monthly Neomysis mercedis abundance upstream, in, and  

downstream of the entrapment zone, 2001 and 2002............................................................5-8 
Figure 5-5 Monthly Acanthomysis hwanhaiensis abundance upstream, in, and 

downstream of the entrapment zone, 2001 and 2002............................................................5-9 



Water Quality Conditions in the Sacramento-San Joaquin Delta during 2001-2002 x 

Figure 5-6 Monthly Acartia spp. abundance upstream, in, and downstream  of 
the entrapment zone, 2001 and 2002....................................................................................5-9 

Figure 5-7 Monthly Pseudodiaptomus forbesi abundance upstream, in, and  
downstream of the entrapment zone, 2001 and 2002............................................................5-9 

Figure 5-8 Monthly Acartiella sinensis abundance upstream, in, and  
downstream of the entrapment zone, 2001 and 2002..........................................................5-10 

Figure 5-9 Monthly Sinocalanus doerrii abundance upstream, in, and 
downstream  of the entrapment zone, 2001 and 2002.........................................................5-10 

Figure 5-10 Monthly Limnoithona tetraspina abundance upstream, in, and 
downstream of the entrapment zone, 2001 and 2002..........................................................5-10 

Figure 5-11 Monthly Oithona davisae abundance upstream, in, and  
downstream of the entrapment zone, 2001 and 2002..........................................................5-11 

Figure 5-12 Monthly Acanthocyclops vernalis abundance upstream, in, and  
downstream of the entrapment zone, 2001 and 2002..........................................................5-11 

Figure 5-13 Monthly Bosmina spp. abundance upstream. in, and  downstream 
of the entrapment zone, 2001 and 2002..............................................................................5-11 

Figure 5-14 Monthly Daphnia spp. abundance upstream, in, and  downstream 
of the entrapment zone, 2001 and 2002..............................................................................5-12 

Figure 5-15 Monthly Diaphanosoma spp. abundance upstream, in, and  
downstream of the entrapment zone, 2001 and 2002..........................................................5-12 

Figure 5-16 Monthly Synchaeta spp. abundance upstream, in, and  downstream 
of the entrapment zone, 2001 and 2002..............................................................................5-12 

Figure 5-17 Monthly Polyarthra spp. abundance upstream, in, and  downstream 
of the entrapment zone, 2001 and 2002..............................................................................5-13 

Figure 5-18 Monthly Keratella spp. abundance upstream, in, and  downstream 
of the entrapment zone, 2001 and 2002..............................................................................5-13 

Figure 5-19 Monthly Synchaeta bicornis abundance upstream, in, and  
downstream of the entrapment zone, 2001 and 2002..........................................................5-13 

 
Figure 6-1  Location of 10 Environmental Monitoring Program benthic 

sampling sites ......................................................................................................................6-13 
Figure 6-2  Total contribution by phyla for all stations 2001-2002 ..............................................6-14 
Figure 6-3  Benthic abundance at stations C9 and P8, 2001-2002 ...............................................6-15 
Figure 6-4  Benthic abundance at stations D28A and D16, 2001-2002........................................6-16 
Figure 6-5  Benthic abundance at stations D24 and D4, 2001-2002 ............................................6-17 
Figure 6-6  Benthic abundance at stations D6 and D7, 2001-2002 ..............................................6-18 
Figure 6-7  Benthic abundance at stations D41 and D41A, 2001-2002........................................6-19 
Figure 6-8  Percent sediment composition at sampling stations C9 and P8, 

2001-2002 ..........................................................................................................................6-20 
Figure 6-9  Percent sediment composition at sampling stations D16 and D28A, 

2001-2002 ..........................................................................................................................6-21 
Figure 6-10  Percent sediment composition at sampling stations D24 and D4, 

2001-2002 ..........................................................................................................................6-22 
Figure 6-11  Percent sediment composition at sampling stations D6 and D7, 

2001-2002 ..........................................................................................................................6-23 
Figure 6-12  Percent sediment composition at sampling stations D41 and 

D41A,  2001-2002..............................................................................................................6-24 
 
Figure 7-1  Monitoring sites in the Stockton Ship Channel..........................................................7-11 



Water Quality Conditions in the Sacramento-San Joaquin Delta during 2001-2002 xi 

Figure 7-2  Dissolved oxygen levels, Aug 1–Dec 5, 2001..............................................................7-12 
Figure 7-3  Surface and bottom water temperatures, Aug 1–Dec 5, 2001 .....................................7-13 
Figure 7-4  Average net daily flows in the San Joaquin River at Stockton and 

Vernalis,  Jul 1–Dec 30, 2001 .............................................................................................7-14 
Figure 7-5  Surface and bottom dissolved oxygen, Jul 23–Dec 18, 2002.......................................7-15 
Figure 7-6  Surface and bottom water temperatures, Jul 23–Dec 18, 2002 ...................................7-16 
Figure 7-7  Average net daily flow in the San Joaquin River at Vernalis  and 

Stockton, Jul 1–Dec 30, 2002.............................................................................................7-17 
 
Figure 9-1 Monitoring Station Locations .......................................................................................9-7 
Figure 9-2  Average monthly water temperature at seven stations, 2001-2002 ................................9-8 
Figure 9-3  Average monthly dissolved oxygen at seven stations, 2001-2002 ..................................9-9 
Figure 9-4a  Average monthly surface specific conductance at seven stations, 

2001-2002 ..........................................................................................................................9-10 
Figure 9-4b  Average monthly surface specific conductance at four stations, 

2001-2002 ..........................................................................................................................9-10 
Figure 9-5 Average monthly surface and bottom specific conductance at three 

stations, 2001-2002 ............................................................................................................9-11 
Figure 9-6  Average monthly pH at seven stations, 2001-2002.....................................................9-12 
Figure 9-7  Average monthly air temperature at six stations,  2001-2002......................................9-13 
Figure 9-8  Average monthly chlorophyll fluorescence at four stations, 2001-

2002 ...................................................................................................................................9-14 
Figure 9-9 Hourly and average monthly dissolved oxygen.  San Joaquin River at 

Stockton, 2001 ...................................................................................................................9-15 
Figure 9-10 Hourly and average monthly dissolved oxygen.  San Joaquin River 

at Stockton, 2002................................................................................................................9-16 
 

Tables 
Table 2-1 Summary of the major hydrological characteristics  of water years 

2001 and 2002......................................................................................................................2-2 
Table 2-2 Average Sacramento and San Joaquin River  streamflow for water 

years 2001 and 2002 .............................................................................................................2-2 
 
Table 3-1 Water quality parameters measured ................................................................................3-1 
Table 3-2 Water quality sampling sites and regions ........................................................................3-2 
 
Table 4-1 All genera found in each family in the upper San Francisco Estuary .............................4-18 
 
Table 6-1 Benthic monitoring station characteristics,  2001-2002..................................................6-2 
Table 6-2 New Species 2001-2002.................................................................................................6-4 
 
Table 9-1 Parameters Measured by the Continuous Monitoring Program ......................................9-2 
 

 





Water Quality Conditions in the Sacramento-San Joaquin Delta during 2001-2002 xiii 

State of California 
Arnold Schwarzenegger, Governor 

 
The Resources Agency 

Mike Chrisman, Secretary for Resources 
 

Department of Water Resources 
Lester A. Snow, Director 

 
P. Joseph Grindstaff   
Chief Deputy Director 

 
Brian E. White Nancy J. Saracino Susan Sims-Teixeira 
Assistant Director Legislative Affairs Chief Counsel Assistant Director Public Affairs 
 
Peter S. Garris  Stephen W. Verigin 
Deputy Director  Deputy Director 
 
Vernon T. Glover  Gerald E. Johns 
Deputy Director  Deputy Director 
 
 

Division of Environmental Services 
Barbara McDonnell 

Chief, Division of Environmental Services 
 

This report was prepared under the supervision of 
 

Dean F. Messer 
Chief, Bay-Delta Monitoring and Analysis Section 

 
By 

Michael Dempsey .....................................................................................................Control System Tech. II 
Karen Gehrts .............................................................................................................Environmental Scientist 
Philip Giovannini .....................................................................................................Environmental Scientist 
Lee Mecum ....................................................................................................................... Fisheries Biologist 
Shaun Philippart........................................................................................................Environmental Scientist 
Marc Vayssières........................................................................................................Environmental Scientist 

 
With assistance from: 

Lloyd Brenn ................................................................................................Chief Engineer, Fisheries Vessel 
Eric Santos ..................................................................................................Chief Engineer, Fisheries Vessel 
Scott Waller ......................................................................................Water Resource Engineering Associate 
 
 

Editorial and design services were provided by 
 
Nikki Blomquist.............................................. Research Writer, Division of Planning and Local Assistance 
Marilee Talley................................................. Research Writer, Division of Planning and Local Assistance 
 



Water Quality Conditions in the Sacramento-San Joaquin Delta during 2001-2002 xiv 

Acknowledgements 
The chapters in this report were written by the following Department of 
Water Resources (DWR) and Department of Fish and Game (DFG) staff: 

 
Chapter 1: Introduction. Dean F. Messer (DWR) 

Chapter 2: Hydrological Conditions. Philip Giovannini (DWR) 

Chapter 3: Water Quality Monitoring. Philip Giovannini (DWR) 

Chapter 4: Phytoplankton and Chlorophyll a. Shaun Philippart 

Chapter 5: Zooplankton and Mysid Shrimp. Lee Mecum (DFG) 

Chapter 6: Benthic and Sediment. Karen Gehrts (DWR) 

Chapter 7: Special Studies: Dissolved Oxygen Monitoring in the 
Stockton Ship Channel. Philip Giovannini (DWR) 

Chapter 8: Data Management. Marc Vayssières (DWR) 

Chapter 9: Continuous Monitoring. Mike Dempsey (DWR) 




